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SYLLABUS

The Division Engineer finds that there is need for revision
of the existing flood control plan for the Naugatuck River in order
to insure the stability of present development, the security of the
inhabitants , and the preservation of existing economic values. He
finds that the Naugatuck River causes major damages along its
watercourse through the highly industrialized Naugatuck Valley.
He concludes that flood control measures, in addition to the
authorized reservoits, are necessary and economically justified.

The Division Engineel_? recor-nmrends that the agthorized
planrrfor flood control in the Naugatuck River Basin be modified to
provide for the constructién of flood control dams and reservoirs
on Northfield Brook, Branch Brook, Hancock Brook, and Hop
Brook at a total estimated first cost to the United States of

$10,230,000 exclusive of pre-authorization costs, provided local

interests establish encroachment lines downstream of the dams to

permit reasonable, efficient regervoir operation.

(R 12/31/58)
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OFFICE OF THE DIVISION ENGINEER
U. S. ARMY ENGINEER DIVISION, NEW ENGLAND
* BOSTON, MASSACHUSETTS

/30 June 1958

SUBJECT 2 Interim’Report'on Review of Survey for Flood Control,
Housatonic River Basin, Naugatuck River, Comecticut

TO: ' Chief of Engineers =

Department of the Army
‘Washington 25, D. C.
ATTENTION: ENGWF
o * SECTION I - AUTHORITY
1, AUTHORIZING RESOLUTIONS

This report is submitted pursuant to aﬁthority contained in the
following_congressional resolutions which are quoted in part:

a. Resolutioﬁ by the Committee on Public Works of the United
States'Senate,‘adbpfeq $¢pteﬁ§er 1L, 1955¢

That the Board of Engineers for Rivers and Harbors, created
under Sectibén 3 ‘of the River and Harbor Act, approved June 13,
1902, be, and is hereby, requested to review previous reports
on the . o o Housatonic River, Comnecticut, Massachusetts and
‘New York o o o in the area affected by the hurricane flood of
August 1955, to determine the need for modification of the
recommendations in’ such previous reports and the advisability

- of adopting further improvements for flood control and allied
purposes in view of the heavy damages and loss of life caused
by such floodss - ' '

b. Resolution by the Committee on Public Works of the House
of Representatives, adopted June 13, 19565

That the Board of Engineers for Rivers and Harbors be, and is
hereby, requested to review the reports on the Housatonic
River, Commecticut, Massachusetts, and New York, published as
House Document 338, 77th Congress, and other pertinent
reports, with a view to determining what improvements for
flood control are advisable at this time, with particular ref-
erence to the following areas and locations: Naugatuck River



Basin for protection at Derby-Ansonia, Seymour, Beacon Falls,
Naugatuck-Union City, Waterbury-Watertown, Waterville,
Thomaston, and Torrington, Connecticut: and with further
particular reference to the construction of dikes and other
improvements for flood control on the lower reasches of the
Housatonic River,

. Resolution by the Commitbee on Public Works of the House
of Representatives, adopfed July 23, 1958:

That the Board of Engineers for Rivers and Harbors be, and
is hereby, requested to review the reports on the Housatonic
River, Connecticut, Massachusetts, and New York, published
as House Document 338, 77th Congress, and other reports,
with a view to determining the advisability of providing
improvements in the interest of flood control and allied
purposes on the Naugatuck River, with particular reference
to Beacon Falls, Seymour, Ansonia, and Derby, Connecticut,
at this time,

2. ASSIGNMENT OF STUDY

. In letter dated September ll, 1955, the Chairman of the Come
mittee on Public Works of the United States Senate transmitted the
- foregoing Senate Resolution to the Chief of Engineers and requested
appropriste attention. By first indorsement dated September 16,
1955, the Chief of Engineers assigned the study. and the preparation
of a veport to the Division Engineer, U, S. Army Engineer Division,
New England. ~ -

be In letters dated June 18, 1956 and July 25, 1956, respec.
tively, the Chairman of the Committee on Public Works of the House
of Representatives transmitted the foregoing House Resolutions to
the Chief of Engineers. By first indorsements dated, respectively,
CJuly 26, 1956 and August 3, 1956, the Chief of Engineers referred
the resolutions to the Division Engineer, U, S, Arny Engineer
Division, New England,



'SECTION IT - SCOPE
3 SCOPE OF REPORT:

This interim report of snrvey scope comprises a review of rlom!
problems in the watershed of the Naugatuck River, the major tributary
of the Housatonic River, with particular consideration to the lower
Naugatuck River below the authorized Thomaston Dam and Reservoir,
Flood problems and solutions considered for the upper Naugatuak River
above the Thomaston Dam are ciovered in a previous report cited in par-
agraph 5d. Local protection for Ansonia will be discussed in a sup-
plemental report, The purpose of the report is to determine the advi-
sability and economic feasibility of further flood control improves
ments and to make specific recomndations in the interest o!' flood
eontrol and allied purposes.

be SCOPE OF srunms

ag To
Survey a gal p were used 1n the study, Topographic surveys
made aspeci&lly for this study. consisted of centerline profiles at
patential dam sites,

b, Site explorations, Geologic reconnaissance vas made of all
potential dam E%E Subsurface explorations were accomplished by
meang of drive-samle bore holes at those sd.tes where there were no

extensi.ve ledge outerops,

 Eoonomic investi ations. Surveys of nood damage‘s were made
after the’ Tlcods of 1938, 1948, and 1955, The surveya consisted of
personal interviews with municipal and State officials, officers of
industrial concerns, and private individuals experiencing losaes,

da Office gtudies. Office studies consisted of hydrologic and
hydra'ilic analyses and determination of approximste quantities and
costs of the major items of construction and relocations,

s Real pstate studies, Field reconnaiasance and determination
 of pecent sales in the reservoir area were used as the basgis for ml

sstate costs,

£. Conmsultations with interested parties. A publvio hearing vas
held ¥Tn Waterbury, Corn,, on December 'IE! 5%953, at which time inter.

ested psrties requested consideration of improvemsnts in various
areas in the Naugatuck River Basin and commented on-potential dam
sites then under consideration. A synopsis of the hearing is givem
in Section XIV, Meetings have been held with State and local offie
tials, the Naugatuck Valley River Control Gommission, and with pri-
vate individuals.

: _gg. Field recomnalsssnce, Field reconnaissance of the problem
aress and sites ol potential improvements has been made by the Diu.
sion Engineer and representatives of his orfice. '

3
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SECTION III-F PRICR REPORIS
S. PUBLISHED REPORTS . - .o . - oot

'F105d control in the.Naugatuck River and-its tributaries has
been considered in’the ﬂellpwing:published‘reports‘Qﬂfthe'HéugatOnic

. River Basins, ., ...

. .- 2o . M308" Report,' A report dated June 25, 1931 and printed as
‘House Document No, 246, 72d ‘Congress, lst session, covered naviga«
tion, water. power, flood control; and irrigstion in the Housatonic
River:Basin,  The report found that further improvements were not
warranted at that time. ' e

b 1940 Report. A report dated Jun 20, 1940 and printed as
House Doclment NO o 338, 77th Congress, lst session, recommended
construction -of the Thomaston Dam on the Naugatuck River above -
Thomaston, -Conn,.- This project was authorized by Public Law 53k,

78th Congress, 2d session; -approved December 22, 194, o

. So NENYTAC Report, Flood control and allied water uses are
also ConsIdered-in Part 2, Chapter XXII, "Houwsatonic River Basin,!
of The Resources of the New England-New York Repion. This compres
hensive Peporf, inventaried the resources of Lthe New England-New York.
area and recommended a master plan to be used as a gulde for the
ragional planning, development, conservation, and use. of land, water,
and related résourceés of the regicn,.. :Also iricluded were proposals
te reduce flood losses, Prepared by the New England-New York Inter
agency Comiittee, thé réport was submitted to the President of the
United States by the Secretary of the Army on April 27, 1956,
Pary. 1 and Chapter I of Part '2-are printed as 'Senate Document 1lyy
8541 Congress, st session. W . - T .

do 1955 Interim Reporte An interim report dated May 31, 1956
- and printed as House Document No, 31y 85th Congress, lst session,y

- reviswed the need for additional flood control works on the upper
Naugatuck River upstream from the authorized Thomaston Reservoir,
The report of the Chief of Engineers recommended that the authorized
“plan for- flecd control in the Housatonic River be modified. to prow
vide for the construction of 2 flood control dams and reservoirs,

1 on Hall Meadow Brook and 1 on the East Branch of the Naugatuck.
River, S A T ) "
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SECTION IV - DESCRIPTION
6. LOCATION AND EXTENT
The Naug&tuck'River Basin; the largest subbasin of the

Housatonic River watershed, is located in the western part of Cone
necticut, primarily within the confines of Litchfield and New Haven

- Counties. A small portion of the basin also extends into Hartford
County. The Naugatuck watershed has a maximum length of approxi-

mately 50 miles, a maximum width of about 12 miles, and a total
drainage area of 312 square miles. A map of the Naugatuck River
watershed is shown on Plate No, 1 , '

7. TOPOGRAPHY

The Naugatuck Basin is hilly, with wooded hilltops and cleared
valleys, the latter devoted to. cities and manufacturing., Elevations
vary from near mean sea level to a maximum of 1,770 feet above mean
sea level along the northern divide of the watershed. The hills
along the-watershed rise to heights about 700 feet above the valley.’

.The topography of the entire drainage area is shown on United States

Geological Survey Maps at a scale of 1"=1/2 mile (13:31,680) with
10=foot contour intervals,

8. GEOLOGY

~ The Hoﬁsatonic River Basin is mainly in the Upland Section of

‘the New England Physiographic Province., It is a maturely dissected

upland with narrow, flat-topped hills preserving in their relatively
accordant summits the old, uplifted plain into which the present
valleys have been incised. The valleys are generally well developed

‘and well graded with few lakes or poorly drained, swampy reaches,

 The bedrock of the region congists of Paleozoic and older,
Archean rocks which have been folded and faulted. The early Paleo-
zoic rocks, Cambrian and Ordovician shale and limestone, were meta-
morphosed to become the schist and marble which make the present
ridges and valleys along the main axis of the Housatonic valley,
The Naugatuck and most of the other tributaries of the Housatonic
flow through regions of hard rocks, schist, granite, and gneiss.,

. The overburden throughout the basin consists of till and oute

‘wash, A thin veneer of till composed of variable, silty, gravelly

sand with cobbles and boulders covers the sides and crests of the
hills in the basin except. where rock is exposed on very steep
slopes or along very narrow ridges. The valley bottoms are gener-
ally deeply filled with glacial. till, - Detritus, consisting of
sand, silt, and gravel washed off the ice, was carried downstream
and spread.out across the valley floors; burying the till, Erosion
since the disappearance of the glacier has left remnants of the
outwash deposits which occur as scattered terraces on one or both
walls of the present valleys.

5



9o STREAM CHARACTERISTTCS

8¢ Main stream, The Naugatuck River is fommed in the city of
TorriﬁgtOn by fﬁe confluence of its West and Bast Branches, at an
elevation of approximately 525 feet above mean sea level, The river
flows generally south for about LO miles, entering the Housatonic
River at the town of Derby, about 12 miles above Long Island Sound,
The Naugatuck River has a fall of about 520 feet, The gtream is fed
by relatively small, steeply falling brooks,

be Tributaries, The principal tributaries of the Naugatuck
River are The Wes “Branch, the Rast Branch, Leadmine Brook, Branch
Brook, Hancock Brook; Steel Brock, Mad River, Hop Brook, Bladens
River, and Little River. :

{1) The West Branch has its source in the northwest cor-
ner of the town of Torrington at the confluence of 2 brooks and
flows in a general south-goutheasterly direction for about 6 miles
to 1ts confluence with the East Branch in the city of Torrington,
It has = drainage area of about 34 square miles and a fall of about
270 feet,

{2) The East Branch rises at Lake Winchester in the
southwest portion of the town of Winchester and flows in sz gener~
#1ly southerly direction for about 9 miles to its confluence with
the West Branch at Torrington. It has a drainage area of about 1y
square miles and @ fall of about 729 feet,.

4

{3) Leadmine Brook is formed by its Bast and West
Branches in the north=central part of the town of Harwinton and
flows generally south for about 7 miles to enter the Naugatuck
River in the northwest corner of the town of Thomaston., It has &
drainage area of 2| square miles and a fall of about 340 feet,

() Branch Brook has its source in Wigwam Reservoir in
western Thomasten, flows in an erratic southeast course for about
Lo5 miles to its confluence with the Naguatuck in Mattatuck State
Forest. It drains an area of approximately 23 square miles and has
a fall of about 250 feet, :

to its confluence vith the Naugatuck, north of the city of Waterbwry,
It has a drainage area of 16 square miles and a fall of 330 feet,

(6) Steel Brook starts at Smith Pond in north-central ‘
Watertown and fiows generally south-southeagt for about 7 miles to
enter the Naugatuck at Waterbury., Its drainage area is about 17
square miles and its fall is L27 feet.
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(7) Mad River has its source at Scovill Reservoir in
south=central Wolcott and flows in an erratic southwesterly course
for 6.5 miles to enter the Naugatuck in Waterbury. It has a drain-
age area of 26 square miles and a fall of LSO feet,

~ (8) Hop Brook rises in northwestern Middlebury and flows
in a meandering south-southeasterly direction for 9 miles to enter
the Naugatuck at the northern part of the borough of Naugatuek,
Its drainage area is 17 square miles; its fall,hSO feet.

(9) Bladens River begins in north-central Woodbridge and
flows west for about L.5 miles, entering the Naguatuck at Seymour,
It has a drainage area of 11 square miles; a fall of 355 feet.

. 7 (10) Little River has its source in the north of Oxford
and flows south-southeast to the Naugatuck at Seymour, It has a
length of 8.5 m:.les9 a drainage area of 15 square miles, and a fall

of 560 feet

o Profllese Profiles of the Naugatuck Rlver and 1ts prin-
cipal trabutaries are shown on Plate No. 2.



SECTION V' - ECONOMIG DEVELOPMENT
- 10, POPULATION

2¢ QGeneral, There are 28 towns lying wholly or partly within
the Naugatuck River Basin. K There are also 5 cities and 1 borough
coextensive with the towns in which they are located, The population
of the basin; according to estimates based on the 1950 U. S. Census,
rumbers more than 215,200. -

be. Distribution. The population of the Naugatuck River Basin
is approximately 90 percent urban and 10 percent rural., Ten of the
28 towns have only negligible portions of their populations in the
basin, Of the remaining 18 towns, 12 are at least partly urban,
Almost half of the basin’s population is located in the city of
Waterbury, .

%o Qoncentration. The largest municipality in the basin is
the oIty GF Waberbury with a 1950 population of 10L,L477. Other
sizable municipaiities in the basin are Torrington with a population
of 27,8205 Ansonia, population 18,706; and Naugatuck, population
17,55, Other places largely or wholly within the Naugatuck River
Basin having populations in excess of 10,000 are Watertown and Derby,

3ls TRANSPORTATION

The transpertation needs of the Naugatuck River Basin are
served. by the New Haven Railrocad, 3 major buslines, and numercus
brucking companies,

o Railroads. Seven towns have passenger and freight train
service and 5 &dditional towns have freight train service only. The
Naugatuck Valley Branch of the New Haven Railroad, which follows the
Navgatuck River for its entire length, and a branch line from Waterw
bury to Hartford make rail service accessible to every part of the
bagin,

bo Buslines, Eight of the basin's towns, including l} which
do no% have passenger train service, are on direct bus routes to
New York City, Albany, Burlington, Pittsfield, Springfield,
Worcester; Boston, and Providence, ILocal service links Waterbury
to Hartford; New Haven, and Winsted; and Torrington to Hartford and

Winsted °

co Highways, The entire basin is crisscrossed by a network
of paved roads and every town in the basin is within access to one
or more of the sizable shopping centers within the basin itselfs
The main route in the network is State Route 8 which traverses the
basin from north to south, following the Naugatuck River for its
entire length and linking together almost all of the basin's COmMMe
nities,



4. Airfields, There are several small, privately owned and
operated airfields in the basin but no scheduléd stops for any com-
merical airline.

12, MANUFACTURING

a. Extent of menufacturing. Manufacturing plays the major
role In the economy of the Naugatuck River Basin. Approximately
1 of every h persons living in the basin is employed in manufactur-
ing, and more than half of the towns located ‘in the basin (excluding
10 towns which have only negligible portions of their populations
and areas in the bagin) engage in manufacturing to some extent.

_be Distribution of industry.- Although the eity of Waterbury,
located aimost in the middle of the basin, accounts for approximate-
1y U5 percent of the employed manufacturing workers of the basin,
manufacturing activity is distributed throughout the entire water-
shed., The city of Torrington accounts for about 16 percent of the
manufacturing in the basin, while the Borough of Naugatuck is a close
third with 15 percent. S :

¢, Leading industries, The most widespread and by far the most
imporfant Industrial activity in the basin is the manufacture of a
variety of small metal products. _The fabricated metal and machinery
industries constitute about 56 percent of the basin's manufacturing
industry, The Naugatuck Valley ‘comprises the leading non-ferrous
metal manufacturing area in the nation.  Over one-third of the na=- .
tion's brass and bronze is produced in this area. Other leading in-
dustries of the Naugatuck River Basin are the rubber goods industry,
employing about 12,5 percent of all menufacturing workers, and the
clock and watch industry, employing about 1l percent.

do- Imporbant manufacturing’ centers and their products. The

more important manufacturing centers in the basin and their principal
products are: Waterbury--fabricated metals and machinery, clocks and
watches, plastics,; textiles; printing and publishing, food products,
electrical and electronic¢s components, paper products, and chemicalsg
. Torrington--needles and bearings, fabricated brass products, sporting

goods, wire forming machinery, propeller blades and blower wheels,
gaskets and oil seals, drapery hardware, and metal stampings
Naugatuck--rubber footwear, rubber byproducts, candy, and recording
instruments; Ansonia--fabricated brass products, gears and machinery,
screw machine products, metal stampings, and light agsembliess
Watertowm=--textiles, pins, hooks and eyes, snaps, paper clips,
thimbles, drapery hardware, plastics, and bathroom, kitchen, and
closet accessories; Seymour=-pens and mechanical pencils, writing
inks, insulated wire and cables, anodes, metal goods, and specialties;
Derby--gears and machinery; Thomaston--fabricated metal products and
‘brass mill products, and clocks and timing devices; Middlebury-=clocks
and watches. - ' :

9



13, NATURAL RESOURCES

8&s Water supply. Of the Naugatuck River Basin communities
having public water supplies, only Watertown uses ground water, all
others ubilizing surface water sourcés. The available surface water
resources in the basin are reported to be almost completely utilized,
and 1t is anticipated that water supply available to most of the
Naugatuck River Valley will become inadequate by the year 2000,
Adssuming a doubling of water use by that time, the most ecritical
areas in the basin will be Ansonia, Derby, Naugatuck, Seymour,
Torrington, Waterbury, and Watertown., The City of Waterbury already

iverts a large part of its water supply from the headwaters of the
Shepaug River, another tributary of the Housatoniec., This supply has
a safe yield of only about 30 million gallons per day, and Waterbury
uses sn average of 61 million gallons per day. Extensive reuse of
river water is practiced at Waterbury, with a number of manufactur-
ing plants using raw river water for industrial processes and
coeling and returning the major portion to the river within a rela-
tively short time. For future expansion in &ll of the critical come
munities of the basin, more intensive reuse, storage, and/or diver-
gion of water into the basin will be required,

b, Water power., There are no utility-ocwned hydroelectric
plants in the basin. Nine industrial plants, with a total installed
capacity of about 2,200 horsepower, utilize approximately 121 feet
of head at 7 locations on the Naugatuck River and its West Branch,
There are no known, undeveloped hydroelectric power sites remaining
in the bagin,

o Recreational use of water. There are 7 state forests and
parks Locited Wholly ot partly within the Naugatuck River Basin,
providing opportunities for fishing, hunting, camping, swimming, -
and picnicking, -There are also many small lakes and ponds in the
basin, some of which - particularly in the Plymouth<Wolcott area --
have gsizable numbers of summer homes. Most of the recreational
facilities are for the use of local residents primarily,

ds Forestry. Although about 60 percent of the basin is under
forest cover, intensive use of forest resources and wagteful cutting
methods in the past have left the timber stand in poor condition.
Few permanent types of wood=using industries are now located in the
basine Most existing stands are of pole timber size, being too small
for saw-log operations but large enough for cordwocd, There sre
ereas of sawtimber, seedlings, and saplings, and a few small areas
of poorly stocked and denuded land,

e, Agriculture, With the population of the Naugatuck River
Bagin predominantly urban, agriculture plays a relatively unimportant
rele in the economy of the basin, Agriculture is confined to the
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narrow valley floors, and adverse topographical and soil conditions
have contributed to the gradual abandonment of rougher lands of
low productivity which are gradually reverting to woodland. . The
small proportion of land in the basin used for agricultural pur-

products, potatoes, and truck vegetables. .

poses is mostly in hay or pasturage, with some production of dairy

£ _Mineral,}ésourceéo,KThere!aré:feﬁ minerals of commercial -
value to be found in the area, One ‘quarry at Seymour produces

crushed stone and small blocks of granite for curbing and -similar -

uses, Sand and gravel deposits exist in the basin and are commer-.
cially utilized. R : o -




SECTION VI - CLIMATOLOGY
1, GENERAL

ThHe climate of the Naugatuck River Basin is generally moderate,
In the scuthern portion of the basin, due to the tempering influ-
ence of nearby Long Island Sound, summers are not excessively hot
and winters are generally mild, with hot spells in summer and cold
periods in winter usually being of short duration, This moderating
influence decreases with the distance from the coast; so that the
winters are colder at the higher elevations in the northern part of
the watershed, The basin is subject to frequent but short periods
of heavy precipitation, The basin lies in the paths of the
"prevailing westerlies,” which often include cycleonie disturbances
that eross the country from the west or southwest and converge on
the Northeast, It is also exXposed to occasional coastal storms
that travel up the Atlantic Seaboard, some being of tropicsal origin
and of hurricsne intensity.,

15, TEMPERATURE

The sverage annual temperature in the Naugatuck River Basin ig
about 47° Fo, vanging frem about 50° F, in.the sowthern part to about
U50 Fo in the hezdwaters, Average monthly temperatures vary widely
throughout the year, The lowest recorded temperature in the basin
WaE R0 Fogs the highsst, 1050 7, Freezing temperatures can be ex
pactad from the middle of November until the end of March,

6o FRECIPITATION

The average annual precipitation over the Naugatuck River Ragin
is about SOvinchesg uniformly distributed throughout the year,
During the 67 years of record through 195L, maximun and minimum
anmial precipitations at Waterbury were 66,58 inches in 1901 and
3721 inches in 1931, respectively, The Waterbury gage was lost in
the August 1955 storm and records are not available for the period
August through December 1955, Anmual precipitation for 1955 has
“been estimated at approximately 65 inches, At Norfolk, at the upper
limits of the watershed, the total brecipitation for 1955 was 76
inches with 23,67 and 17,49 inches observed during August and Octo-
ber, respectively, The annual snowfall over the watershed varies
from about 35 inches near the coast to over 80 inches in the heade
waters region, The average snowfall for 37 years of record at
Norfolk is 80,3 inches., The water content of the snow cover in the
early spring often totals  to & inches.,

12



'SECTION VIT - RUNOFF AND STREAMFLOW DATA
17, GAGING STATION RECORDS

The U. S. Geological Survey has published records of river
stages and streamflows at l; locations in the basin for various
lengths of time since 1918, The.records are generally good to ex-
cellent, except during periods of ice when they are fair. The lo-
cations of stream-gaging stations in the basin, together with their
respective drainage areas and periods of record, are listed in
Table 1.~ » o . ‘

. . TABLE 1 S
" GAGING STATIONS - NAUGATUCK RIVER BASIN

Location Drainage Area . Period of Rezord
) ' - (sq. miles) —
Leadmine Brook -

near Thomaston, Conns 240 '7 ' 1930 =~
Naugatuck River - - I , o

near Thomaston, Conn, ~ ~ Tl.9 ~ .. - 1930 -
Naugatuck River 1918 - 1924

near Naugatuck, Conn, 246 . 1929 - 1955
Naugatuck River o . ' .

near Beacon Falls, Conn. 261 o 1955 -

13



SECTION VIII - FLOODS OF RECORD
18, HISTORIC FIOODS

The earliest recorded flood of significance in the Naugatuck
River Basin occurred in February 1691, Two large floods were
recorded in November 1853 and April 185L.. The flood of October 1869
was the greatest prior to 1900, with other serious floods occurring

~in 187k, 1888, 1891, 1896, and 1897, There is no reliable informa.
tion con the magnitudes of any of these floods,

1%e RECENT FLOODS

The Naugatuck River Basin has experienced é major floocds withe
in the pset 30 years, These major flcods are briefly described in
the fellowing paragraphs, with a summary of comparative flood magni-
tudes of the last 3 indicated in Table 2 on page 1l7.

2e¢ November 1927, This flood resulted from a rainfall of 5,5
inches that fell during November 3 and ! on ground saturated by
raing during the previous month,

%o March 1936, This flood was caused by 4 distinct storm
senters that passed over the northesstern. states between March 9 and
22s  The runcff from the rains was augmented by considerable snowe

melt,

&e  Septenber 1938, This flood resulted from the heavy rain
f2ll thet accompanied the tropical hurricane which passed over New
England on September 21, The rain fell on ground saturated by rains
earlier in the month, The average rainfall over the Naugatuck River
Basin during this storm exceeded 10 inches,

de Desember 1948, This flood resulted from about 9 inches of
vaiyn TallIng on Trozen ground, The runoff was augmented by snowmelt.,

gy, August 31955, The greatest flood of record was caused by
rainfall That preceded and accompanied hurricane Diane, Rainfall,
which averaged more than 13 inches in the upper watershed ang 10
inches in the lower part of the basin, followed more than 7 inches
off rain left the previocus week by hurricane Connie. The resultant
flood, sstimated to have reached 41,600 cubic feet per second at
Thomaston and 106,000 subic feet per second at Naugaztuck, was appreox-
imately L times the gize of the previous maximum flocd of record,



£, October 1955. =This flood resulted from a storm that moved
up the Atlantic Coast from Florida and deposited 10 to 1L inches of
rainfall over the lower half of the Naugatuck River Basin.

20,  FLOOD. CHARACTERISTICS .

The more critical floods, which can oc¢eur in any month of the
year, develop from rainfall_alpnp_whege,the,intensity of the raine
fall, rather than=the,tdtal,voiume;Aﬂay’determine,thé_magnituae of
the flood peaks. - The quick development of floods is due to the

- many short,;steep,tributariésJﬁhich'emptygintd,the main channel con-

currently. This is illustrated by the fact that, in major floods,
the Naugatuck' River has.crested along its entire length within a
period-of 5 -to 8 hours. .. T e

15



SECTION IX - STANDARD PROJECT FLOOD

2l. CENERAL

The magnitude of the August 1955 flood made it necessary to
reappraise the flood potentials of the Naugatuck River Basin,
Analyses of the 1955 flood indicated a substantial increase in the
magnitude of the unit hydrographs previously used for determination
of the standard project flood in this basin, particularly for in-
tense storms following an antecedent wet period. Determination of
the standard project storm and the development of the storm pattern
followed procedures described in Civil Engineer Bulletin 528,
Standard Project Flood Determinations., Magnitudes of the standard

project flood and major floods of record are compared in Table 2,

16
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TABIE I-2

COMPARISON OF ANNUAL CHARGES AND BENEFITS BASED ON 50~-YEAR AND 100-YEAR ECONOMIC LIFE

RECOMMENDED RESERVOIRS OTHER RESERVOIRS STUDIED
Northfield Brook Blaok Roock HBancoock Brook Hop Brook Seovill Meadow Pond Brook = Bladens River Little River
Dem and Reservoir ~ Dam and Reservoir Dam and Resgervoir Dam and Reservoir Dam and Reservolr Dam and Reservoir Dam a.nd‘ Reservoir Dam and Reservoir
50=Year 100~Year 50=Year 100=Year S0=Yoar  100«Year 50=Year  100~Year 50=Yoar 100-Year 50-Yoar 100=Year 50-Year 100~Year 50=Year 100-Year
$ $ $ s $ $ $ $ : $ $ $ $ $ $ K $
Firat Costs 1,620,000 1,620,000 3,550,000 3,550,000 2,520,000 2,520,000 2,600,000 2,600,000 3,1,76,000 3,,76,000 1,890,000 1,890,000 1,108,000 4,108,000 2,752,000 2,752,000
Ammual Charges
Interest 11,500 L1,500 91,100 91,100 &l4,600 &,,600 66,600 66,600 89,100 89,100 L8400 18,00 105,000 105,000 70,500 70,500
Amortization 16,800 3,800 36,300 8,200 25,800 5,800 25,500 5,700 35,600 8,100 18,800 13,200 41,000 9,300 28,800 6,500
Maintenance ‘ 5,000 5,000 9,000 9,000 5,000 5,000 9,000 ~9,000 9,500 9,500 10,000 10,000 10,000 10,000 10,000 10,000
Interim replacements 1,000 1,100 ‘ 1,000 1,300 500 600 :
Net loss of taxes 1,000 1,000 3,700 3,700 2,800 2,800 11,100 11,100 7,000 7,000 3,500 3,500 . 18,500 18,500 : 500 500
Total Anmual Charges 64,300 51,300 m.loo 113 ,_uoo 98,200 78,200 113,200 93,700 Uy1,700 114,300 80,700 66,100 174,500 12,800 109,800 87,500
Annual Bonofitl(l)
‘T=-Reservoir System
Benefits 129,000 129,000 258,000 258,000 = 183,000 183,000 193,000 193,000 - . - - é,00002)  4,,000(2) 78,000(2) 78,000(2)
Benefit:Cost Ratio 240 2.5 1.8 2.3 1.9 243 Yo7 241 - - - - o 0.5 0.7 0.9
8-Reservoir System A ‘ |
Benefite 128,000 128,000 269,000 269,000 198,000 198,000 182,000 182,000 - - - 100,000 100,000 - - - -
BenefitsCost Ratio _ 240 25 1.9 24d; 240 245 1.6 - - - 1e2 15 S - - - -
8-Reservoir System B : ‘ ‘ | ‘
Bero £itse 121,000 121,000 259,000 259,000 185,000 185,000 207,000 207,000 122,000 122,000 - - - - - -
BenefitiCost Ratio 1.9 2d; 1.8 243 " 1e9 2d; 18 242 0e9 1.1 - - - - - -
O-Reservoir System ‘
Benefits 125,000 125,000 262,000 = 262,000 172,000 172,000 185,000 185,000 114,000 111,000 102,000 102,000 - - - -

BenefitsCost Ratio 19 2d; 19 243 148 2.2 146 240 048 1.0 143 145 - - : - -
: |

(1)Benefits based om respective flood control effectiveness of each reservoir in system without prior:ltjr, after authorized projectse. \ !
(2)Benesits acting alome after authorlzed projeotse
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~ TABIE 2

o COMPARATIVE FLOOD MAGNITUDES
FLOQDS OF DECEMBER 19L48, AUGUST AND OCTOBER 1955
AND STANDARD PROJECT FLOOD

s —TRETNECE ~ STROE TN FERF PEAKW
LGCATION ..o RRER _Dec  Aug. Oct: — Dec . . Ang & Oct

A

_(Sg.Miles) - 1948 . 1955 1955 - 3.P.F. 1948 | 1955 1955 .  S.P.F.
Naugatuck Rlver :IJ o T R Lo o « o s

TorringtOn S W k0 22,0 1000 255 7,500 125,000 3,500 35,000
Thomaston % 120 240 9.5 ¢ 27,5 14,100 53,000 10,000 - 68,500

Waterbury : : Co o S | -
(above Mad River) 182 - 15.0 28,5  1h.2' - 31.5 21,600 90,000 20,000 107,000

Waterbury : S , : : e ‘ ‘ :
(below Mad Rlver) 209 15,0 2743 14.0 3065 24,500, 97,000 '2L4,000 121,000 "

Naugatuck | 2L6 12,5 26,0 14,0  30.5 28,500 106,000 30,400 138,000
Ansonia 311 17.0 26,0 18,5 . 29.5 32,700 112,000 40,000 148,000



SECTION X - EXTENT AND CHARACTER OF FLOODED AREA
22, GENERAL

Large areas in the densely populated industrial communities
located along the narrow flood plain of the lower Naugatuck River
are involved in flooding, The lower Naugatuck River watershed in
western Connecticut, with a long history of industrial develope
ment, constitutes one of the primary industrial areas in the United
States. Several important industrial centers lie along both banks
of the lower Naugatuck River and have significant portions of their
urban and industrial districts located immediately along the main
stream, Waberbury, with nearly 60 percent of the lower watershed
population, Ansonia, and Naugatuck are the largest of these flood-
prone communitieés,

The principal industrisl activities in the lower Naugatuck
River Bzsin are the manufacture of brass, bronze, heavy machinery,
clocks, watches, rubber products, industrial chemicals, and a wide
variety of fabricated metal productz. The Naugatuck Valley come
rrises the leading non=ferrous metal manufacturing area in the
nation. Over cne-third of the nation's brass and bronze is PICe-
duzed in this area, The manufacture of copper, aluminum, and zinc
products, and heavy machinery productiocn are key contributions to
the national economy,

23, WATERBURY, CONNECTICUT

The eity of Waterbury, the largest community in the watershed,
iz situated slong both banks of the Naugatuck River, Urban-indug=
btrial encrcachment upon the Naugatuck and several smaller streams
hes intensified the Waterbury flood problem. More than 380 dwel-
lings, 610 commercial establishments; and 10 public buildings ars
located in the flood-prone area in Waterbury, The central area,
bounded by West Main Street, South Main Street, the Mad River, and
the left bank of the Naugatuck River, contains the majority of
these properties. A second area vulnerable to heavy flooding is
the Riverside Strest area along the right bank of the Naugatuck
River between Freight and Washington Street bridges, '

Flooding of industrial plants is a mnajor preblem in the Waterew
bury ares. Approximately L6 industrial firms are subject to flood-
ing by the Nsugatuck River, Many of these firms arc of major
national importance, with several firms having widespread plants
located adjacent to the main stream. During 1955 these firms
empieyed nearly 60 percent of Waterbury's industrial workers. The
2 largest firms in the city vulnersble to flooding are the American
Brags Company and the Chase Brass and Copper Company. In the reach
between the West Main Street bridge and the Mad River confluence,

18



2 groups of large mills of the Waterbury division of the American
Brass Company, a subsidiary of the Anaconda Copper Company, are
vulnerable to flooding by the Naugatuck River. The Chase Brass
subsidiary of thé Kennecott Copper Company is also subject to
flooding in its series of large mills located on the left bank of
the Naugatuck a short distance downstream from the Thomaston town
line.

2li, ANSONIA, CONNECTICUT

Extensive areas along both banks of the Naugatuck River are
vulnerable to flooding in Ansonia, the second largest city in the
lower watershed. Nearly 150 dwellings, 270 commercial establish-
ments and some 6 public buildings are subject to flooding. Over
half of these properties lie in the reach between the Maple Street
bridge and the mouth of Beaver Brooke. I

Six of the 13 industrial firms in Ansonia are located in the
Naugatuck River flood area. During 1955 these 6 firms employed
over 90 percent of the industrial workers in the Ansonia area. The
Ansonia divisions of the American Brass Company and the Farrel-
Birmingham Company, the 2 largest firms in the city, operate large
plants on the left bank in the vicinity of the Maple Street bridge.
A third large firm vulnerable to flooding is the Hershey Metal
Products Corporation on the right bank near the Division Street
bridge.

25, NAUGATUCK, CONNECTICUT

The third largest community in the lower watershed area, Nauga-
tuck, is located on both banks of the Naugatuck River a short dis=-
tance downstream of the mouth of Hop Brook. Approximately 120 resi=-
dential properties and 110 commercial establishments are located in
the flood plain, with the greatest concentration in the vieinity of
the Maple Street bridge. ' '

Ten of Naugatuck's 21 industrial plants are exposed to flood-
ing. In 1955 these 10 plants employed about 8,600 workers, or
nearly 85 pereent of the industrial labor force employed in Nauga=-
tuck., The U, S, Rubber Company, by far the largest employer in the
borough, operates major footwear and industrial chemical plants in
ilowland areas subject to damaging flooding.

19



SECTION XI - FIOOD DAMAGES
25, GENERAL

Downgtream of the Thomaston Dam site, the Naugatuck River
¢laimed 36 lives and caused an estimated loss of nearly $193,000 ,000
during the record flood of August 1955, Over 80 percent of this
loss was experieneed in Waterbury, Naugatuck, and Ansonia. Other
hard-hit communities in this area were Thomaston, Seymour, and
Beacon Falls,

Damage surveys conducted shortly after the flood indicated that
over 2,200 bulldings were damaged in the main damage zones of the
Lower Naugatuck Valley. ﬁpproximately 88 homes and apartment builde
ings, L7 commereisl establishments, and 2 industrial plants were
destroyed by floodwaters or floating debris., An additional 640
dwellings, B0O commercial structures, and 75 industrial firms exe
verisnced flocding at the first- or second=-story levels., Supplemen-
tal surveys were conducted in 1956 along the principal tributaries
affecting Waterbury, Naugatuck, and other downstream communities.

Loss of highway and bridge facilities and debris impacted
sgaingt bridges were major hindrances in repairing severed gas,
water;, telephone, and electric services. Destruction of nearly 20
miles of track and L major trestles on the branch lines of the New
Tork, Wew Haven and Hartford Railroad caused major transportation
defays and hamparsd flood recovery operations., Tables 3 shows the
1985 sxperisnced flood losses in the main dsmage zones of the lower
Navgatuck River Basin, tabulated by town and type of loss.

In the major fisod of December 1948-danuary 1949, the pre«
vious maximum ficod of record in the lower Naugatuck River Basin,
lesses along the main stream totaled over $1,600,000, Approximately
$1,000,000 of this loss ocourred in Waterbury and nearly $300,000 in
the Anscnia area. The September 1938 flcod, the previous maximum
flood of resord in the upper Naugatuck River Basin, caused an esti-
mated Loss of sbout $420,000 in the lower reaches of the Naugatuck
Riwor,

7o WATERBURY, CONNECTICUT

The Naugatuck River caused losses estimated at aboud $9550603000

WS

in the Waterbury area. Seventeen lives were lost
River rearsd through the city and flooded more thasn 370 dw ngs, 610
commercial establishments, 4O industrial Firms, and 10 publie buiid-
ings te depths up to 18 feet, Approximately 60 residential and come
mereial buildings were destroyed,

the Nauvgatuck
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Town

Ansonia ‘

Beacon Falls

Naugatuck

Seymour
Thomaston

Waterbur:y

Watertown

Total

Urb:

ﬁ $_6,1600
| 1,850,
6,770,
3,250,
1,250,
25,010,
__29%0.

Lk,580.

TABLE 3

: AUGUST 1955 FLOOD LOSSES
1OWER NAUGATUCK RIVER, CONNECTICUT

~ (Losses in $1000)
Inauéﬁrial o ‘
$ 2?,&50° 
‘ 399_?0-'
2h,890,
6,950,

11,190,
639,470 e

130,870.

Utility

$ 120. “$19?805
s 'M 420, -
o, 11,900,
870, 1,220,
1;010. 890.
1,010, 1@760¢
3,130. 75970

Highway

Railroad:

.. ‘Total

$ 630, $ 29,140,
5o 6o
530, 3L,210,
590, 12,880,
‘1m0, 1,ks0.
3,560, 9,810,
10, 300,
55960, 192,510,



Railroad, highway, and utility damages were severe in the
Waterbury area, with rail losses totaling more than $3,500,000,
Ponding behind a debris dam, which included the remains of an
upstream railroad trestle, at the Bank Street bridge caused major
flooding of several hundred residential, commerclal, and induge-
trial buildings in the heavily populated area on the left bank
between Bank Street and the mouth of the Mad River, On the other
‘bank, an entire row of tenements on Riverside Street, containing
about 50 apariments,was swept away.

Damages sustained by 3 Waterbury industrial firms reached a
staggering total of more than $63,000,000. Four of the LO Water-
bury plants with flooding above the basement level suffered large
individual losses. Major losses were experienced in the upper
Watsrbury aréa when an B=foot surge on the Naugatuck River smashed
through the massive rolling and extrusion mills uperated by the
Chase Brass and Copper Company and buried the lower floors with
debris. Like obher metalworking fimms in the vallsy, overhaul of
metors and machinery was a major problem during the clesnup of
L to 2 feet of silt in the main buildings.

Ponding behind the Bank Street bridge contributed to heavy
filcoding in plants operated by the American Brass Company and the
Waterbury Farrel Foundry and Machine Company. Crippling damages
were experienced by these plants when nearly 18 feet of water
swept through the Waterbury Farrel Foundry rolling mills and 17
to 19 feet of water entered the extensive American Brass plants.
Cleanup operations required many weeks of full-time reclamaticn
work, Thes fourth firm with major flood losses, the Platt Brothers
zine mills in lower Waterbury, was partially leveled by converging
flows on the main stream and an sbandoned canal. Washout of the
Briztol Street bridge, just upstream of the plant, contributed to
heavy destruction of the firm's rolling mills.

28, NAUGATUCK, CONNECTICUT

Ten lives were lost in Naugatuck when the Naugatuck River
overfiowsd its narvow channel and inundated the heart of the bor-
ough, causing a total loss of more than $34,000,000, Losses suge
balned by 10 Naugatuck industries totaled nearly $25,000,000,

The U, 8., Rubber Company, with 2 large chemical and footwear
divisions located on the right bank of the Naugatuck near the
Meadow Pond Brouk confluence, suffered the major 1oss in the come
munity as 7 to 9 feet of water roared through its widespread facile
itiss. Rshebilitation of its plants, machinery, and equipment was

2 multimillion dollar task. Heavy industrial flooding was also
suxperienced by several large metal and glass fabricators in the
Bridge Street ares near the mouth of Hop Brook. Major urban snd
highway damage was experisnced along Connecticut Route 8, the Main
Steset area of Naugatuck, which parallels the river for its
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entire course through the town. Nearly 350 residential and commer-
cial buildings in Naugatuck were damaged and some 4O of these were
destroyed. '

29. ANSONIA, CONNECTICUT

Flooded by. the heavy flow on the Neugatuck River, Ansopia suf-
fered losses of over $29,000,000. Two lives were lost as approximately
150 dwellings, 270 commercial establishments, and some 6 public build-

- ings were flooded to depths up to 12 feet. Severe urban losses were

experienced in the Main Street. area when the Maple Street bridge washed
away and the attendant surge released the mound of debris acting as a
temporary dam, Damage to 5 Ansonia firms exceeded $20,000,000, Hardest
hit were the Hershey Metal Products Corporation and the Ansonia divi-
sions of the American Brass Company and the Farrel-Birmingham Company,
with plants in the central part of the city. Located in low areas,

_ these plants sustained heavy structural damage and heavy silting of

machinery and finished products.
30, RECURRING LOSSES

Uhder-ecbnomic conditions prevailing in 1958, a recurrence of the
August 1955 flood after discharge reductions by Thomaston, Hall Meadow,

‘and East Branch Reservoirs and the P.L. 685 project at Waterville-
Waterbury would cause an estimated loss of $28,560,000 in the main dam-

age zones of the lower Naugatuck River Basin.  Approximately $9,350,000
of this loss would occur in the Waterbury area and nearly $11,000,000
in the Ansonia-Seymour area.

31. AVERAGE ANNUAL LOSSES

Avérage annual loéses remaining in the lower Naugatuck River Basin
after reductions by the above projects amount to $1,098,000, -

23
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SECTION XIT - EXISTING CORPS OF ENGINEERS' FLOOD CONTROL PROJECTS
32, THOMASTON DAM AND RESERVOIR

This project was authorized by the Flood Control Act approved
December 22, 194} (Public Law 53k, 78th Congress, 2d session), The
site of the Thomaston Reservoir is on the Naugatuck River about 30
miles above its confluence with the Housatonic River and about 1%
miles north of Thomaston, The reservoir will extend upstream ap-
proximately 7 miles. The project provides for the construetion of
a rolled earth and rockfill dam 2,000 feet long at the crestline,
rising 142 feet above the stream bed and providing a storage capa-
city of 42,000 acre-feet, equivalent to 8,1 inches of runoff from.
its tributary drainage area of 97.0 square miles. A side-channel
spillway with a low concrete weir, constructed in rock, will be
located in the left abutment of the dam. The outlet will consist
of a 10-foot diameter concrete horseshoe conduit., Control will be
accomplished by 2 hydraulically-operated slide gates., A contract
for relocation of the railroad from the reservoir area was awarded
in October 1957. A contract for construction of the dam was
awarded in April 1958 with the project scheduled for completion in
1960, Estimated costs, as of the last printed Annual Report of the

Chief of Engineers (1957), are $8,920,000 for construction and
$8,580,000 for lands and damages, including highway, railroad, and
utility relocations; a total of $17,500,000 for new work,

33, PUBLIC LAW 685 PROJECTS

Pursuant to the provisions of Section 205 of the Flood Control
Act of 1948, as amended by Public Law 685, 8Lth Congress, 2d ses-
sion, approved July 11, 1956, the Chief of Engineers has authorized
studies of 5 local protection projects in the Naugatuck River Basin.
These projects are described in the following paragraphs.

2. Torrington.

(1) East Branch and Naugatuck Rivers, This project con-
sists of channel straightening, deepening, and widening, and con-
struction of intermittent earth dikes and flood walls along the East
Branch of the Naugatuck River and the main Naugatuck River below its
confluence with the West Branch. Within the project length of ape-
proximately 9,000 feet; the new channel in the Naugatuck River has
2 bottom width of 130 feet; the channel in the East Branch has a
bottom width of 50 feet from the confluence with the West Branch o
the plant of the Connecticut Power Company, and a width of 30 feet
for the remainder of the improvement. Dikes, composed of materials
excavated from the channel; were constructed along portions of both
banks of the improved chamnel, Several short sections of concrete
retaining wall were constructed, together with minor repairs to
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several exiéting masbnny walls. The project is essentially complete.
The estimated Federal first cost is $355,000. .

(2) West Branch, Naugatuck River, This project provides
for channel widening and deepening of the West Branch, Naugatuck
River from Prospect Street to its confluence with the East Branch,
Walls would be constructed on both banks of the river; in conjunction

" with bank and channel bottom protection.A The estlmated Federal first

cost of this project is. 337&,000. i

E e Wﬁterbury °
(1) Naugatuck River, This project provides. for the im=
prﬁvement of the Naugatuck River in the Waterville section of Water-
bury in the vieinity of the Chase Brass Works and includes widening
of the ¢hannel and construetion of earth dikes, reinforced concrete

“flood walls; and a stoplog structure across the railroad. The chan-
‘nel. of the Naugatuck River 'would be widened to.a minimun bottom

width of 200 feet for a distance of approximately 800 feet, An
earth dike, approximately 180 feet long, would be constructed from
the railroad to the highway on the left bank of the river. The
hlghwayg Connecticut Route 8, would be raised in lieu of constructe
ing a stoplog structure st thls point, A 20-foot stoplog structure
would be provided at the rallroad. An 80-foot length of relnforced
concrete flood wall would be constructed downstream from the rail-
road bridge abutment to tie into an existlng masonry wall, The

- total estimated Federal first cost of the project is $160,000. No

construction has been started.

(2) Steel Brook. A pneject for the improvement of Steel
Brook in the QOakville section of Waterbury is currently under study.
The project would provide for channel improvement between the Main
Street and Falls Avenue bridges, with possible improvement of the
Main Street bridge., Benefits and costs for this project have not
yet been determined. “ '

€. Beacon Falls, ‘This project involves widening and deepening
the Naugatuck River channel for about 3,600 feet downstream from the
Depot Street bridge. Boulders and cobbles excavated from the chan-
nel would be used ag rockfill bank protection. No bridge or highway
relocations are contemplated. Federal cost of this project is esti-
mated at $150,000, Benefits from this project, with the reservoir
system recommended in this report in operation, would be insufficient
to justify the cost.

25



SECTION XIII - IMPROVEMENTS BY OTHER FEDERAL
AND NON-FEDERAL AGENCIES

34 CENERAL

Ne projects for flood control in the Naugatuck River Basin have
teen constructed by other Federal or non-Federal agencies. Twe pro=
posals currently under consideration, which will have a beneficial
effect on flood loss reduction, are described in the following 2 pare
agraphs.

35, ANSONIA, CONNECTICUT

The State of Comnecticut; in its plans for a new Maple Street
bridge over the Naugatuck River in Ansonia, is counsidering widening
and deepening the river in this area. Removal of this hydraulic cone
striction will reduce flood heights in the Broad Street-Maple Street
area currently under consideration for redevelopment,

36, RIVER ENCROACHMENT LINES

The State of Connecticut passed a river channel encroachment law
during the 1955 sessicn of its General Assembly. Section 9(z) of
Fublic Act No, 36L (1957) directs the State Water Resources Commise
sion to sstablish lines beyond which, in the direction of the watere
ways, ne cbstruction or encroachment shall be placed without approval
of the Commission., On the Naugatuck River, these lines generally
deline the imits of a flood 7 times as large as the mean annual
flood modified by the Thomaston Reservoir. Establichment of these
lines along the Naugatuck River is substantially complete,
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SECTION XIV - IMPROVEMENTS DESIRED
37, PUBLIC HEARING ‘ '
In order to obtain the views of interested parties with respect

to flood control and allied measures on the Naugatuck River and its
tributaries, a public hearing was held in Waterbury, Conn., on

' December 11, 1956, Approximately 175 persons attended, including
”representatlves of Federal, State, and municipal governments, indus-

trial and agricultural interests, and civic organizations. Eight
dam sites on tributaries of the Naugatuck River downstream of the
Thomaston Dam, which were feasible from an engineering standpoint,
were described. Improvements requested included flood control dams
and reservcirs and various local improvements. Local opinion was
about equally divided between a 6= and an 8-reservoir system for the
Naugatuck River Basin,

2. Hall Meadow and East Branch Dams and Reservoirs., Represen-
tatives of the Gity of Torrmngtons the Naugatuck Valley River Control
Commission, and an industrial plant reiterated their request for dams
on the East and West Branches of the Naugatuck River upstream from
Torrington, Twenty-nine local residents expressed opposition to the
Hall Meadow Dam, while li others opposed both dams above Torrington.
These 2 projects have been recommended in a prev1ous report, printed
as House Document No. 31, 85th Congress, 1st session.

b Other dams and reservoirs, A representative of the Nauga-
tuck Valley River Control Commission reiterated the Commissionts
approval of 6 of the B dam and réservoir sites being considered.
Representatives of Waterbury, Torrington, Beacon Falls, and other
municipal and industrisl interests concurred. The 2 sites not con-

sidered favorably, pending further study, were those at Northfield
' Brook and Branch Brook, The mayor of Ansonia and many manufactur-

ing firms indersed all 8 sites. The then mayor of Naugatuck opposed
construction of the Hop Brook and Meadow Pond Brook Dams. Opposi-
tion to the Hop Brook Dam was also expressed by the Town of Middle-
bury, 2 community organizations, and about, 50 local property ownerss
while Ly other property owners opposed the Meadow Pond Brook Dam,
Representatives of the Town of Thomaston were opposed to the Branch
Brook project in Thomaston, while the first selectman of the Town of
Plymouth expressed opposition to the proposed Hancock Brook Dam.

¢, Local improvemenis., Several representatives of local gov-
ernments and industrial plants asked for various local protective
measures on the Naugatuck River at Waterbury, Beacon Falls, Seyniour,
Ansonia, and Derby.
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SECTION %V . FLOOD PROBLEMS AND SOLUTIONS CONSIDERED
38, GENERAL

The Naugatuck River Basin is susceptible to floods caussd by
heavy rains or a combination of heavy rains and melting snow. Run-
off is rapid due to generally hilly topography. -Flooding has been

ageravated by inadequate channels and restricted bridge openingse
Much of the flood plain area is fully utilized by industrial and
commercial developments as well as residential sections. The auth-
orized Thomaston Reservoir will provide substantial protection for
the affected communities, However, with this reservolr in opera-
tion, a recurr&ng August 1955 fleod would cause an estimated loss
of $32,500, 000 in the main damage zcnes of the lower Naugatuck
River Bd:l °

Mebhods considered for solving the flood problems in the Naug-
atuck River Basin include reservoirs, to supplement the presently
authorized project, and local improvement projects, consisting of
dikes and flood walls with or without channel improvement, Rastrict-
~dng the use of the river flood channel, ag a partial solution to the
Tinod problemn, is currently being put into effect by the State of
Cormecticut (see paragraph [6). Diversion of floodwaters is not
feasible in the basing nor is evacuation and resettlement, dve to
the high conmentraticn of development in the flood plains,

39, RESERVOIRS

Owing %o bhe extensive development in the area, there are no
favorablie reservoir sites on the main stem of the Naugatuck River
other than the authorized Thomaston Dam., All tributary rivers were
investigated for potential flood control dam sites, Three of the
12 tributaries studied; Beaver Brook, Hockanum Brook, and-Falling
Mill Brook, had drainage areas too small to warrant detailed invesw
tigation, All suitable sites on Steel Brook involved excessive
damages, Detailed studies were made of the remaining 8 tributaries,
Nuzthf*eld Brook Branch Brook, ‘Hancock Brook, Mad River, Hop Brook,
Mesdow Pond Brook Bladens Rlver, and Little Rlverﬂ Economically
Jugtified sites were found on L tributaries, Northfield Brook,
Branch Brook, Haucock Brook, and Hop Brook. Two alternative sites
ware investigated on Branch Brook, the Branch Brook site and the
Black Rock site,

410, TOCAL PROTECTION
Local flood protection works; beyond those authorized for study
wnder provisions of Public Law 685 (see paragraph 33), were con-

gidered for the warious communities along the main stem and along
Steel Brock in Wabtertown and Waterbury. These works would include
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dikes and flood walls and channel improvements. With the possible
exception of local protection-for Ansonia, none were found to be
economically justified. Local protection for Ansonia is currently
under study, the results of which will be included in a supplemental

reporte
. RELATED WATER RESOURCE DEVELOPMENTS

Nohe of the sites investigated for flood control were found
feasible for multiple-purpose development.
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| SECTION XVI - FLOOD CONTROL PLANS,
42, GENERAL )
Studies made for this report indicate that, in addition to the
authorized Thomaston Reservoir, flood control dams and reservoirs
on I tributaries of the Naugatuck River are economically justified

at this time. These projects are described in the following para-
graphs. ' '

. Northfield Brook Dam and Reservoir, The Northfield Brook
Dam would be located on Nortnfieid Brook in the town of Thomaston,
Connte The dam site is approximately 1,3 miles above the mouth of
Nerthfisld Brook, The reservoir would be approximately 1% miles
long and 1ie within the towns of Thomaston and Litechfield. At
spillway crest elevation of 573 feet mean sea level, the reservoir
would contain 2,430 acre-feet, equivalent to 8 inches of runoff
from the 5.7 square mile drainage area. A reservoir map is showm
on Plate No, 3 of this report.

The dam would be of rolled earth fill construction, with a
length of 800 feet and a maximum height of 118 feet above the stream
bed. A chute spillway, with an ogee weir, 70 feet long, would be
founded on rock in the right abutment of the dam, The outlet works
would consist of an ungated; 36-inch reinforced concrete conduit
founded on rock on the right bank of the stream. A general plan and
detalls of the dam and eppurtenant structures are shown on Plate No.
L of this reporb.

Lo Black Rock Dam and Reservoir, The Black Rock Dam site is
Losated on Branch Brook, approximately 1.8 miles above its mouth,
The reservoir at the selected site would be approximately 1% miles
leng at spillway crest elevation 513, The reservoir would provide
a rlood control storage capacity of 8,860 acre-feet, equivalent to
8.0 inches of runoff from its tributary drainage ares of 20,8
square miles., A reservoir map is shown on Plate No, 5 of this re-
port,

3

The dam would be of rolled earth fill construction, with a
fength of 1,100 feet, and z maximum height of 153 feet. A side-
shannel spillway, with a length of 170 feet, would be located in the
left sbutment. A gated, SL-inch reinforced concrete conduit would
provide control, & genersl plan and details of the dam are shown on
Plate Noo 6 of this report,

¢, Branch Brook Dam and Reserveoir, The Branch Brook Dam site
is losated on Branch Brook about | mile downstream from the Blaclk
Rock site described in subparagraph b above, Benefits to be rs-
alized by this project would be approximately the same as those

30



et

sttributable to the Black Rock Reservoir, Costs of this project,
however, are substantially in excess of those for the Black Rock
site and no further‘donsideration wds given this alternative.

d. Hancock Brook Dam and Reservoir, The Hancock Brook Dam
would be Tocated on Hancock Brook approximately 3 miles above its
mouth. The reservoir, which would be located entirely within the
town of Plymouth, would extend up Hancock Brook approximately 13
miles and about 1.3 miles up Todd Hollow Brook, the principal
tributary of Hancock Brook. At spillway crest elevation L48L, the

reservoir would provide 3,820 acre-feet of flood control storage,

equivalent to 6,0 inches of runoff from the tributary drainage
avea of 12,0 square miles. A reservoir map is shown on Plate No.
7 of this report. o ' ' '

 The ‘dam would be of rockfill construction, with a length of

. 860 feet and a maximum height of Ll feet above.the stream bed. A

chute spillway with a concrete ogee weir, 145 feet long, would be
located in the right abutment. An ungated, Li8=inch reinforced
conerete conduit would be located in the stream bed, A general
plan and details of the dam are shown on Plate No, 8 of this re-
port,. R - B B :

8, Hop Brook Dam ‘and Reservoir, The Hop Brook Dam site is
located on Hop Brook, approximately 1.3 miles above its mouth.

The reservoir, about 1% miles long, would be located in the towns
of Middlebury and Waterbury., At spillway crest elevation 362,

the reservoir would provide 6,840 acre-feet of storage, equivalent
to 8.0 inches of runoff from the tributary drainage area of 16,0

.square miles, A_reservoir'mép is ‘shown on Plate No. 9 of this

report, .-

The dam would be of rolled earth fill construction; approxi-
mately 450 feet long, with a maximum height of 80 feet above the
stream bed, A dike, approximately 275 feet long; with a maximum
height of 12 -feet, would close a saddle in the left abutment. A
side-channel spillway with an ogee weir 200 feet long would be
founded.on rock in the left abutment. A gated, LB-inch reinforced
concrete conduit would be located in the stream bed. A general
plan and ‘details of the dam are shown on Plate No. 10 of this re-
ports, - . ' '

43, DEGREE OF PROTECTION

The proposed reservoir system would have sufficient capacity
to control a recurfence of the March 1936, September 1938, Decem-
ber 1948, and October 1955 floods. The storage at all reservoirs,
with the exception of Hop Brook, would be completely utilized and
some spillway discharge would occur in a recurrence of the August



1955 flood. This spillway discharge would occur during the flood
recession and hence would not increase flooding by synchronizing
with the peak flows from the uncontrolled areas. The standard
project flood would also produce some spillway discharge which
likewise would not synchronize with uncontrolled flows. The
standard project flood, as modified by the proposed reservoir syse
tem, was used as a basis for preliminary design of local protec-
tion projects. This represented a flood at Naugatuck with a peak
about LO percent greater than the maximum flood of record as modi-
fiedo :

Construction and operation of the authorized Thomazion Resers
voir would reduce the stage of a recurring August 1955 flood by
about 7 feet in Waterbury, a major damage center. Supplemental
protection by the proposed reservoirs would reduce, this flood stage
by another 6 feet for a total reduction of 13 feet.

L. HYDROLOGIC AND HYDRAULIC CONSIDERATTIONS

a. Analysis of floods. The major flocds of March 1936, Sepa
tember 1938, December 19L8, and August and Octeber 1955 were anae
lyzed in order tos (1) determine the discharge contributions of
tributaries and local areas to flood flow at the principal damage
centers, and (2) properly evaluate (a) the flood characteristics
and potentialities of the various streams and {b) the necessity
for reservoir control and/or local protection measures. The stude
ies indicated that during floods the many short, steep tributaries
of the Naugatuck River empty very quickly into the steep main chen-
nel, Any detention reservoir that would help desynchronize the
flood flows would be of great value in preventing demage in the
major communities downstream,

Lo Typical tribubary contribution flocds In order te evalu-
ate the rélative ficod control effectiveness and the economics of
projests, a synthetic flood was developed to represent a typical
distribution of tributary flood contribution in the Naugatuck River
Basin. The floods of record were used to determine the relative
shape and timing of the ficod hydrographs with the peak discharge
and volumes related to fraquency curves and average annual yunoff,

Ce Spillway and outlet capacities,

{1} Spillway capacities have been derived in accordance
with established procedures, using the probable maximum precipitaw
tion centered over the watershed.

(2) sizes of gated outlets were selected to satisfy the
following eriteriss (a) obtain outlet discharges equivalent to
downgtream safe channel capacity with a pool elevation correspond-
ing to 20 percent of the reservoir storage; (b) permit emptying
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the reservoir in a reasonable period of time, and {(c) provide
adequate diversion capacity during construction, The number and
size of gates were selected to provide flexibility during all
operating conditions and provide sufficient capacity to satisfy
the preceding outlet criteria with 1 gate inoperative,

o " (3) Sizes of ‘ungated gptieﬁs were based on the criteria
of maintaining—qhanﬁél_capacitieé_with the pools at spillway crest,

li5, RESERVOIR REGULATION“

The operation of Northfield Brook and Hancock Brook Reser-
voirs, as well as the 2 previously recommended reservoirs above
Torrington, will be automatic, since their outlets are ungated and
the reservoirs will act as simple retarding basins., Operation of
the Black Rock and Hop Brook Reservoirs would be coordinated with
the operation of the authorized Thomaston Reservoir to provide
protection to the downstream communities. This operation would be
effected whenever flows were expected to exceed downstream channel
capacities at damage centers,

L6, PROVISIONS AGATINST ENCROACHMENT

‘The plans of the State of Connecticut for establishing channel

encroachment lines along the Naugatuck River will limit future en-

croachment which would tend to decrease permissible reservoir outw
1let discharges and thereby increase the time required for emptying,
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SECTION XVII - ESTIMATES OF FIRST COSTS AND ANNUAL CHARGES
i7o GENERAL

First costs of the principal features and annual charges for
the )i proposed projects are presented in Tables l} to 7. Since all
li reservoirs will provide basinwide benefits, the estimates have
been prepared on the basis that all costs would be borne by the
Federal Government and that the Federal Goverrment would maintain
and operate the projects after completion.  Maintenance and opera-
tion of the )i reservoirs would be coordinated through the dam
tender at Thomaston Reservoir, For this reason, and due to the
proximity of suitable living quarters in the area, no provisions
are made for operator'z gquarters at the dam sites. Small utility
buildings for the storage of tools, minor equipment, and records
are provided for sach site.

Undt prices used in estimating construction and relocations
costa are based on average bid prizes for similar work in the same
general arsa, The sdopted unit prices are adjusted to 1958 price
level and include minor items of work which do not appear in the
cost estimates. Valuation of property is based on the Market Data
Approach and reflects values in recent sales in the 2Y'B8

411 estimates include an allowance for contingencies, Costs
of presuthorization studies are estimated on the basis of actual
costs o date, Costs for engineering and design, and supervision
and gdministration are based on knowledge of the sites and experi-
ence on similar projects,

Anrmal c¢harges are based on an annual interest rate of 2.5
percent, with amortization of the project investment distributed
over 4 S0-year period, Allowances are made for maintenance, opera=
tion, interim replacement of equipment having an estimated 1ife of
lesz than 50 years, and tax loss on lands removed from taxation.
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TABLE L
COST ESTIMATE
NORTHFIELD BROOK. DAM AND RESERVOIR
(1958 Price Level)

First Costs

Tands and damages . $ 150,000
Relocations = | 287,000
Reservoir = 4,000
Dam | 870,000
Buildings, grounds,

and utilities , 4,000

Total direet cost 1,315,000
Preauthorization studies 10,000
Engineering and design . 187,000
Supervision ard administration ' 108,000

Total estimated first cost

Federal Investment

Total Federal first cost 1,620,000
Interest during construction ] 10,000
Gross Federal investment - - ~ 1,660,000
Salvage value of land __=19,000
Net Federal investment - - 1,641,000
Annual Charges
Federal:
Interest 41,500
Amortization 16,800
Maintenance and operation S,OOOV
Total Federal annual charges 63,300
Non-Federals
Estimated loss of taxes 1,000

Total annual charges

35

$1,620,000

6L,300



TABLE 5
. COST ESTIMATE

BLACK ROCX DAM AND RESERVOIR
(1958 Price Level)

Firat Costs
Lands and damages

Relocations

Reservoir

Dam

Access road

Buildings, grounds,
and ubtilities

Total direct cost
Preauthoerization studies
Engineering and design
Swervision and administration

Totel estimated first costh

Federal Investment

Total Federal first costh
Interest during construction

Gross Federal investment
Sailvage walve of land

Het Federal investment

Arnimaal Chargesy
Z )

Federels
Interest
Amortization
Mazintenance and operation

Total Federal annual charges

Non=Federal:
Estimated loss of taxes

Total annual charges
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$ L28,000
583,000
12,000
1,913,000
655000

L, 000
3,005,000

10,000
305,000

230,000

355505000
89,000
3,639,000
«97,000
3,542,000

36,300

10,000

137,400

3,700

$3,550,000

141,100



TABLE 6

COST ESTIMATE
HANCOCK BROOK DAM AND RESERVOIR
(1958 Price Level)

First Costs
ands and damages $ LL8,000
Relocations 1,075,000
Reservoir 38,000
Dam ' 489,000
Access road _ 76,000
Buildings, grourds,
and utilities 14,000
Total direct cost ' 2,130,000
Preauthorization studies 20,000
Engineering and design 220,000
Supervision and administration 150,000
Total estimated first cost $2,520,000
'Fedeggl Investment
Total Federal first cost 2,520,000
Interest during construction 63,000
Gross Federal investment 2,583,000
Salvage value of land -66,000
Net Federal investment 2,517,000
Armual Charges
Federal:
Interest 611,600
Amortization 25,800
Maintenance and operation 5,000
Total Federal annual charges 95,400
Non-Federal:
Estimgbted loss of taxes 2,800
Total annual charges 98,200

37



TABLE 7
COST ESTIMAIE
HOP EROOK DAM AND RESERVOIR
(1958 Price Level)

First Costs

ands and damages $1,222,000
Relocations 374,000
Reservoir 17,000
Dam 707 ,000

Buildings, grounds,

and utilities 14,000
Total direct cost 2,324,000
Preauthorization studies 20,000
Engineering and design 155,000
Supervision and administration ‘ 101,000
Total estimated first cost $2,600,000
Federal Investment
Tobal Federal first cost 2,600,000
Interest during construction 65 3000
Gross Federal investment 2,665,000
Salvage value of land ~177,000
Net Federal investment 2,488,000
Annugl Charges
Federals
Interest 66,600
Amortization 25,500
Maintenance and operation 10,000
Total Federal annual charges 102,100
Non-Federal:
Estimated loss of taxes 11,100
Total annual charges 113,200
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SECTION XVIII - ANNUAL BENEFITS
48, FLOOD PREVENTION BENEFITS

Flood damage prevention benefits represent the difference be-
tween the average annual losses of $1,098,000 remaining in the lower
Naugatuck River Basin after discharge reductions by Thomaston, Hall"
Meadow, and East Branch Regervoirs and the P. L. 685 project at
Waterville-Waterbury, and the average annual losses remaining after
addition of L reservoirs on Northfield, Branch, Hancock, and Hop
Brooks. Flood damage prevention benefits accruing to the 4 reser-
voirs amount to $639,000. A summary of annual flood prevention
benefits is presented below.

Average Annual Flood Prevention Benefits
. {1958 prices) :

Northfield Brook Dam and Reservoir ~ $120,000

‘Black Rock Dam and Reservoir 225,000

Hancock Brook Dam and Reservoir 153,000

Hop Brook Dam and Reservoir ' - 141,000
Total Annual Benefits 639,000

In addition to the tangible flood damage prevention benefits,
important intangible benefits would accrue to the L reservoir proj-
ects through the reduction of the threat to life and of the poten=
tisl danger of disease from polluted floodwaters.

L9, ENHANCEMENT BENEFITS

Flood discharge and consequent flood stage reductions by the
reservoir system would encourage higher utilization of downstream
lands and buildings. The degree and form of such higher utiliza-
tion, however, is conjectural. No higher utilization or enhance-
ment benefits have, therefore, been assigned to the reservoir
system,
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SECTION XIX - PROJECT FORMULATION AND ECONOMIC JUSTIFICATION
50. GENERAL

Benefits for each of the 9 reservoirs studied in detail were
first determined for each reservoir acting alone, Benefits attribue
table to the authorized Thomaston Reservoir, the P, L. 685 project at
Waterville-Waterbury, and the previously recommended Hall Meadow
Brook and East Branch Reservoirs were considered to be already
realized and were, therefore, not eligible for redistribution among
any of the projects under study. An analysis on this basis indi=-
cated i of the 9 projects under study had benefit-cost ratios of less
than unity. Since this was the most favorable basis of consideration,
these )i projects were dropped from further study, Two projects on
- Branch Brook, the Black Rock project and the Branch Brook project,
were alternatives having the same benefits. Since costs were sube-
stantially less for Black Rock than for Branch Brook, this latter
site was dropped from further consideration. Benefits to each of
the ly remaining reservoirs in the system, based on respective flood
control effectiveness, resulted in favorable benefit-cost ratios '
for all 4. As a final test of economic feasibility, benefits for
each reservoir acting last in the system were determined. Under this
stringent criteria, all }i reservoirs had a benefit-cost ratio in ex-
cess of unity.

Table 8 gives pertinent data on the reservoirs in the proposed
comprehensive plan and on other reservoirs studied,
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AN
TABLE 8
SUMMARY OF RESERVOIRS - NAUGATUCK RIVER BASIN
:  BLNEFIT
TIOCATION DRAINAGE FLOOD CONTROL FIRST COSTS : ANNUAL © ANNUAL + CO3T
NAME TVER : . ) AREA CAPACITY CONSTRUCTION RELOCATIONS LANDS ~ TOTAL . CHARGES BERILFITS 0 HATIO
: Bq ¥Miles) (Ecre-Ft) (Inches) % ] E A 3 B
COMPREHENSIVE PLAN )
Hall Meadow(1}) Hall Meadow » ' _

Brook Brook Torrington 12.2 7,200 1. 1,L412,000 SLE,000 hé0,000( ?,L20,000 100,000 244,000 2.4

East Branch(1)  E. Branch o L ‘

tauratuck Torrington 9.3 5,150  10.5 1,343,000 137,000 890,0002) 2,570,000 | 102,000 128,000  1.25
Thomaston(3) Naugatuck  Thomaston 97.0 112,000 8.1 8,920,000 6,784,000 1,796,000 17,500,000 674,000 3,058,000 1S
Vorthfield Northfield :

Brook Brook Thomaston 5,7 2,130 £.0 1,108,000 362,000 150,000 1,620,000  éL,300 120,000  1.87
Black Rock Branch Br Thomaston 20,8 e,h60 8.0 2,415,000 707,000 428,000 3,550,000 ° 141,100 225,000. 1.59
Harcock Brook Hancock Br  Plymouth 12.0 3,520 640 756,000 1,316,000 448,000 2,520,000 98,200 153,000 1.56
Hop Brook Hop Brook Middlebury 16.0 é,2L0 £.0 911,000 467,000 71,222,000 2,600,000 113,200  1L1,000 1.25

Totals 16,865,000 10,621,000 5,394,000 32,880,000 1,292,300 L,069,000 3.15
OTHER RBSLRVOIRS 3TULIED
Branch Brook(h) Branch Br Thomaston 22.8 10,000 8. 2,135,000 787,000 1,716,000 4,438,000 203,500 225,DOO<5) 1.1
Scovill Mad River  Wolcott B.2 2,719 6.5 2,705,000 137,000 634,000 3,476,000 141,700  105,500(8) 0.7h
Meadow Pond Meadow ,

Brook Pond Br  Naugatuck 6.5 2,000 6.0 921,000 364,000 605,000 1,890,000  €0,700  66,500(8) o.83
Bladens River  Bladens R Seymour 10.0 6,000  11.25 2,030,000 46,000 1,230,000 4,108,000  17L,500 25,800(0) 0.13
Little River Little R Oxford 12.20 1,620 7.1 1,389,000 698,000 665,000 2,752,000 109,800  35,100(6) 0,32
(1)pecommended in Interin Report, printed as H.Doc. 31, 85th Congress %h;Alten«ative to Black Rock
“/Local costs 5)Benefits acting in T-reservoir system in place of Black Fock

/
{3)Under construction - costs from 1957 Annual Report S)nenefits acting alone after reductions by Thomaston



SECTION XX - PROPOSED LOCAL COOPERATION
51. GENERAL

No local partiecipation in the cost of any of the reservoirs under
consideration 1s required since all projects will be operated solely
for flood control and will provide basinwide benefits. However, local
interests should be required to zone the channels downstream of the
proposed dams to prevent encroachment which would be harmful or detrie
mental to reaspnable,-efficient reservoir operation. The State of
Connecticut now has such a law and has established encroachment lines
on the main stem of the Naugatuck River (see paragraph 36), Similar
encroachment lines should be extended up the tributaries to the pro=
posed dam sites.
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SECTION XXI - COORDINATION WITH OTHER AGENCIES

52, GENERAL

Comments of Federal, State, and local agencies which reviewed
the reservoir plans are. summarlzed in the follow1ng paragraphs.

e U 'S, Bureau of Publlc Roads . The Dlstrlct Engineer of .
the U, 8. Bureau of Public Roads nobtes that relocations of Federal= .
. aid secondary routes would be required by construction of several . ..
of the projects. Details of the relocations will be coordlnated
with the Bureau and the Connecticut State Highway Department in
the advanced planning stage.‘ . :

be Us S. Department of Health, Educatlon, and Welfare. The
Regional Engineer of the U. 5. Department of. Realth, Education, and
Welfare considers that the overall effects of the projects should
be beneficial from a mosquito control standpoint. In commenting on
vector problems related” to the" projects under study, he recommends .
thats - :

(1) The reservoir sites be eleered of trees and_brueh;'

(2) Borrow pits be located, if possible, where they will
be permanently inundated.

(3) Drainage ditches be provided for the elimination of
seepage areas and similar types of ponded water,

(4) Flotage, secondary growth, and/or aquatic plants be
- removed as necessary after impoundment.

(5) Provisions be made in the maintenance program for»
regular and frequent field surveys to determine the amount of mose -
quito breeding.

(6) Provisions be made for chemical measures to control
excessive production of mosquitoes, especlally during periods of
high flood crests.

Ce U, S. Fish and Wildlife Service. The Regional Engineer of
the U, S, Fish and Wildlife Service indicates that the overall
effects of the lj proposed projects on fish and wildlife are not
severely adverse and that opportunities for realistic mitigation of
- fish and wildlife losses appear limited. He recommends establish=-
ment of small permanent pools at the Northfield Brook and Hop Brook
Dams and subimpoundments in the Hancock Brook and Hop Brook Reser-
voir areas. The Connecticut State Board of Fisheries and Game en-
dorses the statements of the Federal Fish and Wildlife Service,
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de Federal Power Commission, The Regional Engineer of the
Federal Power Commission conciudes that no modifications for the
purpose of power development are warranted.

e, National Park Service. The Regional Archaeoclogist of the
Naticnal Park Service considers that it is probable that archaeclo-
gical salvage may be involved at the proposed sites, but that defi-
nite information as to the presence of historic or prehistoric
values must await surveys which, heretofore, have been made only in
regervoir areas of authorized projects.

f. Connecticut Water Resources Commission, The Connecticut
Water Resources Commission, the officially designated representative
of the Governor on water policy matters in the State, concurs in the
findings of the Division Engineer, :

ge Naugatuck Valley River Control Commission. The Naugatuck
Valley River Control Commission, appointed by the Governor, under
statutory suthority, to study ths problems of flood control in the
Naugatuck River Valley, ¢ cooperate with and correlate its offorts
with Federal and State agencies, and make recommendations to the
Governor and the Connecbticut General Assembly, also concurs in ths
findings of the Division Engineer.
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. 'SECTION XXII - DISCUSSION
53. FLOOD PROBLEMS

, Additlonal flood protectlon for the Naugatuck Rlver Ba31n is
urgently needed. Numerous industrial and commercial establishments
and residential” developments located on the flood plains have sufe
fered widespread damage in 6 major floods in the past 30 years,
resulting in serious disruption of the basin economy., With the. come
pletion of the authorized Thomaston Reservoir and the construction
of the 2 recommended reservoirs above Torrington, a recurrence of
the August 1955 flood would still produce losses of $32 400,000 in
thu 1ower Naugatuck River Valley.

sh. RELATED WATER RESOUR’CE DEVELOPMENTS

hydreeloctrlc power, water supply, and pollution abatement are
‘among the related water resource developments considered for the
Naugatuck River Basin, Yo reservoir sites were found where such
facilities could be economically developed in connection with flood
control inasmuch as miltiple-purpose developments would involve exe
cessive ccsts for lands and relocatlons.

The District Engineer of the U, S. Bureau of Public Roads come
mented that alternative rocad relocations necessitated by the pro=-
 posed reservoirs should be investigated. The relocations shown in
this report are adequate replacements in kind for the existing facil-
ities, Any improvements or more costly relocations would have to be
financed by other interests and would have no effect on the economics
of the proposed projects. Minor modification to the plans consid-
ered for this report wculd be accompllshed during the design phase
of the projects,

Consideration has been given ito the recommendations of the U,S.
Public Health Service; Department of Health, Education, and Welfare,
In accordance with present policy, land acquisition would be in fee
only to” the limit of S-year flooding, with reservoir clearing to the
height of the winter operational pool., The entire reservoir area
would, therefore, not be cleared as requested. Borrow pits will be
located insofar as possible within the reservoir limits to minimize
the cost of required land acquisition. However, since the reservoirs
will be operated for flood contrel only and hence will normally be
emptys permanent inundation of the borrow pits is not contemplated,
Borrow pits will, however, be so graded as to eliminate ponding areas
in which mosquitoes breed. Under normal operaticnal procedures,
flotage and dead and down timber is removed from reservoir areas
after each impoundment. However, neither funds nor technical person-
nel would be available to make the recommended regular and frequent
field surveys to determine the amount of mosquito breeding nor for
providing chemical megsures to control excessive production of mos-
quitoes.
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The Regional Director of the U, 5., Fish and Wildlife Service,
Department of the Interior, recommends small permanent pools at the
Northfield Brook and Hop Brook Dams and subimpoundments in the
Haneock Brook and Hop Brook Reservoirs. Creation of permanent pools
at either dam would entail additional conmstruction which, while rel-
atively small in cost, has not been shown by the Fish and Wildiife
Service to be economically justified in resulting beneflts. The 2
recommended subimpoundments would be located in the upper reaches of
the reservoirs on which only flowage eagement would probably be
obtained, ' Costs of such subimpoundments, including the cost of land
acquisition in fee, wowld have to be borne by other interests. Such
subimpowndments would have a negligible effect on the flood control
ef fectiveness of the reservoirs, and thers would be no objection to
gueh consbruction,

The Naugatuck Valley River Control Commission, while concurring
in the proposed projscts, urges that “the door not be closed to furs
vher consideration of other protective projects.® Congideration was
given to local protective measures at damage centers throughout the
 basin and, on the basis of available information and present uss, all
wers foun to lack economic justification at this time. At Ansonia,
songlderation is being given to urban renewal of a portion of the
city within the flood plan, Justification for local protection for
this area, based on flood damage prevention and enhancement, benefits,
1is currently under study, the results of whieh will be included in a
§@ﬁmm@1mmm.
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SECTION XXIII -~ CONCLUSIONS AND RECOMMENDATIONS
55, CONCLUSIONS

Periodic flood discharges produce major damages in the highly
industrialized Naugatuck River Basin. The area will continue to
face this threat after completion of the authorized Thomaston Res-
ervoir.

Additional protection can be provided by construction of flood
control reservoirs on tribubtaries of the Naugatuck River. The pro-
posed plan of reservoirs would afford a high degree of protection
and is economically justified. Local protection projects in lieu
of or in addition to the proposed plan are not economically justi-
fied at this time, with the possible exception of small projects
being or to be considered under authority of Public Law 205 of the
1948 Flood Control Act as amended by Public Law 685, 84th Congress,
and local protection at Ansonia. A supplemental report will be

prepared on Ansonia.

Multiple-purpose use of any of the proposed projects is not
economically justified at this time.

56, RECOMMENDATIONS

It is recommended that the plan for the control of floods in
the Naugatuck River Basin, approved by the 1Ll Flood Control Act
(Public Law 53k, 78th Congress), be modified to provide for the
construction of flood control dams and reservoirs on Northfield
Brook, Branch Brook, Hancock Brook, and Hop Brook, all substantially
in accordance with plans described in this report, at a total esti-
mated first cost to the United States of $10,230,000 exclusive of
preauthorization costs, and annual costs of $30,000 for maintenance
and operation, providing local interests establish encroachment
lines downstream of the dams to permit reasonable, efficient reser-
voir operation.

Att, ALDEN K. SIBLEY
10 Report Plates Brigadier Gemeral, U. S, Army
6 Appendices Division Engineer
L7
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